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(57) [HSiU] 

m^} m.mn,m i 2 ^^^^m.mmm 1 1 <7)^b^« 
nj-mmm 1 4 ±{c«^-aAMmMi:'S;s=s®«^s 1 5 
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w^tt^m^^ytm^oimm.ijm. lo 

rmmn^'^mmm±izmmmL. rk^^xmrnn^^-^ 
mmm^M^ u x mz^^^m ^ mmzmim^-^^ 

m^m 3 ] If 1 ^m(Dm!^?i%m'P<Dmm:Bm 
^cj3v^T, mmm^'&mtLxm^^^^^^^^ir^m 
mm(Dm^^m^m^\ ztitbrn^-^m^^^miz^ms. 20 
iz^m^n^ ^ ^ mmnn^m.mm±izm^mm-t^ n 
t^iz. z.tiib^^'&m^^^mzmm'^-^m.i^s^ 
izmjxt&wn'ttLsb^bz. t ^w^^t-r^m^^ftm^cDWi 

^^mmn, mmmmmizm-f^nr^^^-jimmmt. 
nmmmmizmi-^ ^nt^m^mmm t^mL. ^ e> izm 
m:!i-s-j\ym^mm t m^mmm t (Dmizm^mmM^iH' 
mizm\^xm»x^ji'). mM^mmm<Do-^, m^f-tyi-^ 
-jviKDW^-^mmtf^^mtiK ^yt-&mf)^ijt.Wi^L^ 30 

mm<D^^m&.mizMi:s.hxmm:^nxfji^zLiii:^m 
[it#«6] ±mW}^^i^iifj:^min.x-mi^^¥ 

5 \zfm.(Dn^n%mi; 

[0 0 0 1] 

iz J: r^xm<oHr-'&mmm^izm^^.. 

[0 0 0 2] 50 
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- - - 2- 

i:LT, Xly^r |xn;i/^>y^-fe>X^^ (E L^^) :<)': 

ibnx^^^o 

[0 0 0 3] mi oiz-js^^xw-^iitmmELm^X'& 

ij. ^(Z)^^EL^^lt*, mmm^2±iZlTO (in 
diura Tin Oxide) ^*^e3?&5S|B^mM3 7b^Jg^$^x. g 
^^Sm^ 3 ±{Cs^m4^(7)f§)t® 4 ix, 

izmi-xiAmmt vxmm-t^v^mmetim^^tirc 

[0 0 0 4] 5§jt®4i±d-N-;i/^iS»i:LT^|g-r.g.% 

(DX\ ^<D{f^miz7tb^^i!i^^m i^n^m) ti-^m-^ 

- ;i/ i: fc :i z xmu-^ L, 3 4x tc <i: o Tli«a^;?)< 

^■^\zmmi&^ti^^mi^x^%{^^mti^'t<Dm 
mizmi^r^^iz^^-r^^(DX'$>^o 

[0 0 0 5] TfcjS, Z.(D^Ol>zn^t^^-)lttf^W^'^ 
[0 0 0 6] z:(DJ:e)'&WaE L^^l ?:igigt-.5tC& 

@3±{c^:?&b, ^a:>mLm\.x^wK'&m. 

(1) ffiScDS^fe^$:^^«c$-ti:-5cli:;«)^T'g-5ri:tc 
[0 0 0 7] (2) ^^a^^$:ffl^^TV^5^S?), IRJ^^ 

[0 0 0 8] (3) :J5-tS[m{C/i<U-=r-^S'ttco{£v>fe 

{£T©Fp1iI ?:®^-t S 3 i: *>T' ^ S o 
[0 0 09] ^(DflJ*,*^3c>-g>il35nTV^«><. 
[0 0 10] c:(0<fce)J&*^EL^^=-lCfeoT 
l±, M^E LK^lCifc/^MSfi^lCWfefg^A'^^^T'feo 
3 i: 3b^ ^ , F^f§ J: U R G B {SgiJIg^^^ '^(^/Sffl 

[0 0 1 1 ] 

[#gB^;^'^/¥??*L<J;e»i:^€>-s!SgS] LA^L'SiA-^ej, El l 0 
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[0 0 12] Suia^^E L^^T'ti, ^^l^T'R 

GB (mmn) mmm^m^f-nLxo^^Ko^m^tt^f^^ 

ymm^o^i&mx'm-&^±izmm^'^^- > t lt v h 
'J y^^m^-r^z.t-/)mmx'^^z}if}^^^mmx:& 

[0 0 13] 2fs:|g^ittB5fB*fttc^*-T7S:$tv;^%(^ 

z.(DmMif'mizj:^xm^ti^-7hv yi7xmB(Dm^ 
j-^m^.-t&zmzfy^. 

[0 0 14] 

mm^m-^^^r^isb<D^m] ^^mizisi-r^m^mi so 
iEm<Dmn^^m^<Dmm:^mx\t. -ij<Dmizmmm 
m^^-r&mmmm<Dmmmmmiz. ^^-jv^mmt. 
iH'mizmcxn^^ti^mimmmn, m^mmmtt: 

[0015] 2 |g«g<^«#l§)t^^ <DSSji:&j*T' 40 

^mmbx mmmifb^m ^ mmzmmw^-kmrnm ^ tc 
[0 0 16] mM3mm<D-m^^-ytm^(7)mmijmx 
^^^m^rn^K zniamyt^m-^^^iv:i,zms.i,zM 
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rkmmt Ltb^zt^ Sfff BIS® i: L 

[0 0 17] iff#iK4is«<7>m^is^^^T'ti, SB^m 

^mmmt<Dwzm&mmm^!imiz!:^cxmi-fxrj: 
i:^-5M7t)^, m^^mtim^ii:i.i^^nxf£^^ytmii 
[0 0 18] m^^^mmoym^^^^m^X'it. mtm 

#3eM{4etcm L r BBSS tiT;s;^ ^ i; ^mmmm(D 

mm^^hht=.. tt*«6BB«g«^m^l§^^^T'{i, J: 
laS^^I^ii^^-sei: Lt«^^^>!f;i/5:SVNfe3i:$: 
ftf faHMcoiSait^® i: b W*^ 7 iB«<^m##§7tK 

•s: ffl I. ^ ^ 3 •kmmMm<Dmm^m t l to 

[0 0 19] 

[f^m] lt:^]Sifa«(7)m^^)tm^-icitx«, 
TKm^fe*$:MLTtoiaS^^M^M*{Cfi£ffic-& L 

sb^(Dx% w^^mm(Dmmzmu mm^%iziiA£ 
Lxm^-t^zt-fj^i. ^<Dmmuu^w^%'&m(Dm^ 
izm'n^^i^^ztifjt<miiR-t^ziiti^x^^. m. 
yt&miz-D\.^x^. n^-^mmm^mzmm^iziOim: 
-iti^sb^zti)^^. nm-^mmo^mmsmcDwmzm 

[00 20] m^JM. 2 j3 i t>' 3 mm<DM^^ytm^<Dm 
M:^mz^t\,<.t. mzm^^mtLxm^£^^9t^^^ 

[0 0 2 1] m^m^nmo^n^^ytm^xit. n^n 

izmhxv'^if^y^ X u - >TOj^<7)/t - > 
[0 0 2 2] m^m5Mmo)m^^%m^xi,t. ^ytm 

muMizMfZ^Lxm^^txxfdi^cDx. vhU'v^'xm 
t:>^^ytmt'7^/7^'f-^'jvt^nxis''). ^i^ji-7-v'j\^i,z^s 



5 - - 

[0 0 2 3] 

[0 0 2 4] 01 j3J:OfEI2t±2f!:fg0I{Cfcl-?S|f^:S5 
[0 0 2 5] ^(OmmE Lm^l 0{±. S^SSl l_h 

mzm^L. m^ytm i a (D±izm^mmm 1 4 

IBS^m^Si 2-i:it:5c-rsJ;e>tcUT?^fiaLfcfecoT' 

v^{c^i:5cl'T?^^£i2g$^^TV^§:ri:^cJ:oTvhU >v 
^ 5:«^-r -5 % (Z) o T V N ^ , 

[0 0 2 6] Z3T\ f§3^® 1 3-{i, ■CTA(S:KUNtf 
Il;u:*;l/y^'y-;^ (PVCz) ^^li-^-jvmmmtLX 

(D^w^mm^izm^^m ii^m^m) ^mmzj^^j^m 
izm^^oiz^^mi stpizm^j^^^^ M.»miz\tm. 

■Bm^tmi 3 b, wfefg^gpi 3 ct)-msnz^mu -t 
ftt>-^^n^tii&iLLx^ybm I 3 4'izB^^nx\<^ 

[0 0 2 7] tt=.. m^^mm 14 it. Mx.«T;i/^:t 

-;uii5iiiJi) 13-, m^^j2iMi4, *fe«if't4«iiii 

taS^^fl^^ h L T ^i^^^JV ffl V ^ -5 3 i: Tb^T- 

M# (pvcz^) izii.mL^mo^'^mti^m^tfjt^. 

APrt<igc7)fJStf;Ji;ii:*$:Bl'i^i: L;^ K-zt^ hW^^Afe^^ 



(4) 4fgS^7-2 3 5 3 7 8 

• ._ 6-- 

5o ±f25l3tM 1 3 • i-^tJ^, ±IBSS^-&M 

^® i: L T «#7L^ i/ U 3 > 5: ffl V N 5 3 Tb': T- 

^-5. ^7L'Kiy'}^y^^^-j\^mmmtLx 

:nyMit. M^iil TOMM±{ZCVD (chemical vap 
or deposi tion) ^^tC i o Tii^5 U S/ U 3 > 

10 -fb^rH^-rsziiTb^T'SSo 

[0 0 2 8] ^r^. ±m-mmi ^-i,tnmnmt.fji^^ 
(DX\ In, Mg, c a^(D^mmm(Dm\ -t^fct) 
a■?•?iA■(^(o^ev^^MJ!)^^J^fi£;$^^7^:tJcoT'fe-5„ zro 

#11^ (M^m^di 2-, ^Mli^Si 5-) t^i,(7)^^ 
ijy «^) (7)^iAfeJ;c>*^7¥iJli 3 --i^-eco 

^^•1 Oti|gy6'ftt8(Z)i«v>t)<7)ii^S, 
[0 0 2 9] ^fe, tuSBfl^S 1 3 -izis»^^9^^3 
20 1 3 a, 1 3 b, 1 3 c ti, -e4x-?4xtfifES^mM 1 2 

^Cifi {c^fS U T ffig $ ;t CO i: jfc o T V ^ s „ 

[0 0 3 0] 3CDJ:o7Si^SE L^^l 0{C$>oTtt, 

±mnm 1 5 *^'b-aA$ti^«^^>«)^«^^j^® 14$:® 

oTfgJ^Ml 3-[*ItCS'J, -:^SB^®M1 2;b^^)Y±A 
3-i^{cM';, Sfg^iii 3f^T'm^^fc*;-;i/i::*"<aT;S 

30 [0 0 3 1] ZICD^^E L^^-1 0^Cfe^,^T^ 

■fem^^^KlJi (ETL) , (HTL) 
JtM] i:^»J#-5^MMi|8f(Z)m-f®tttCoVNTig4 Sr^iJ 

fflUTUt^fSo iii4ttxfpi->-ftd<-r>e/v;i/^^t>*m^=- 
i^fa:^jco,1ife*f«&^lx^n I P, E a i: itmmm 
(wf) -r^^3-fem-?&«-»iSMicei:r^i'- 

a >:dcD^M7b^ e)il«|5K3S(c§|^ii^ il#<D^^:**^D?g■<? 
fe, «^(Z>4<5^ > i/ -r Mt i »J VV f O:^ g ^Mf*P*ia!5T' 
40 /h$<^tj, z.tnzMi^x-!i^-)V(Dyi(v^yy^Mt^'-} 

[0 0 3 2] «-f-aA^cov^T^i, :<jy-K (^Mms 

15)Wfi:ETL E ar^(7);^g$$:t^ofex^.;i/df^ 

LT. ET Lp«>I{CttA$ttfcmiFtt, :J1^gP®l^lCj;U H 
T Li;CO#ffif^T'^if*t--&» ETL*^e3HTL/\ 

50 [0 0 3 3] /l-x-;i/aA(COVNTtt, T^-K 
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(.mmmm I 2) wf HHTL i pisi(D:^§$$:t)o 
mmz^i)ETLt<DnmiT'^m-r^o tt:^. HTL 

7!)^e>ETL'NC0^-;i/(D?jEAtt, ETL IpilHTL 

[0 0 3 4] Z(Dr=.&>. K7!)^e3?±AStlfc3fx-;i/ 
{j;HTL(CgHCiii*e>tl, 3tx{CMUT«^-ttETL;«>^ 10 

fiETL, HTL|^ffi«HTL{S!lT'^D-5o 

H T L *?*-(Z)#jgT'$)4x«|f l^^fC J: o feM 

^^CDx;^;i/=5i^-ttHTLe:i'{C]g^t--5;!)^ J:y^3tiS 

[0 0 3 5] Tfcfe, m4:-^'{t:i-^-}vmmm (htd *^ 
-r-i>M$:s^Lt*\ m^^it® (ETL) , ji^-jmm 

m (HTL) ^:?^^-r-5»MMi^:|-<DS#^tCj;oTli«^^ 

i:^-s3i:=foprtgT'S>u, ^e^icm^^iiiJi (etd 
h-!i-^-jvmmm (htd iior^tcMtt^^issriswT 

[0 0 3 6] Z.<DJ:o^£mmELm^m^l 0<D 

^SJg;^v£^co^^T^J^Wi--5, so 

[0 0 3 7] *-r. ^^^^XA>y^-S^lC«fcoT^*?) 
I TO^C0S^mSmS:?g^SL7^:^W««l 1 

^-^-fbLTHS (a) . (b) \Z^^J:^izmmm^ 

[0 0 3 8] JSktc, iKU Nt^— ;i/*;i/Av/-;i/ (pvc 
z) 0 6 (a) , 

(b) fC3^i-J:e)tcxt°>a- h'^T^-r >y tf^'^n- h 

■■■±izi^mLx^--jimmmL e^Bfi^ir^^ ^zlt-, 40 
m2izmLfc±mmmi 5-<Do^(D^3:^-t'otm.m 

h-^tt^^^^izno, ?&j3. 05 (a) , 
(b) . ma (a) , (b) feJ:t>'^|Bt-5Ef7 
(a) , (b) 0(a), (b) ^COV^T^i, M 

SB^fi: (mm) iz^^^x(D^<D^!-mmis^mmmm^ 

[0 0 3 9] ?^tc, z:<D^^i,zuxmr&^nr:i7i-^-j\y^v 50 
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mmi 6<D±i,z, mi (a) . (b) iz^^^z^izm^ 

[0 0 4 0] ?>CV^T% ma (a) , (b) {C:^t-J;e) 

i:mmLrMz^.if[-^i:mMb. m^ift^mR. c b 

J: t>'/fx - JV^mm 1 6 Srjn^f -5 Zl i: J: U , m^^t 
fe^R, G, B$:3jN-;i/$&j^Ml 6[^{CM-t±L«!)-2)^ 
i:{CJ:oT#fe|g3^gpi 3 a, ^^IgJ^gp 1 3 b, »^ 

fg^tgp 1 3 c ^m^-t^ummz. i 3 

[0 0 4 1] m^fe^WMffiiJclcovNTtt. K 

vh-:f\y-hm<Ji^-9^m^^X. ^^{citjML 

[0 0 4 2] ^3^:fe^R> G, B COMr?i^CoV^T ' 

[0 0 4 3] m^x\ 7)vs.:^^i/mii^m(Dm^m^m 

^m^-t^Un^. 09 (a) , (b) iZm^j:olzm ,. 

mmmiz j: o t 1 3 (z>±{c^k m^fijiiM 1 - 
3 im^-t^. 

[0 0 4 4] ^co^, 5g^m@i 2"-i:ii:5eL, T&^ojg 
ytm 1 3 ©#5!5fe?§3tBl5 1 3 a ^^^SP 1 3 b 
*-fe5§3^SPi 3 c-co-ett^ntc^ffSS-ttTZitub 

1. m2iz^i^r:LmmELmi-i o^m^o 

[0 0 4 5] z.(D^o^j^mM:^miz:^^xii.. n^-^m 

G, B(7)i^ffi(CM*<J$IXSCli:^<S«^-r-53il*^-e 

*7t, ^^-fe^R, G, B^COV^T=fo, 
® (S^^fS^M) 1 6?g^ft{c^M'ti(cii£^-tiL«?)^ 

zt^^ib. it--- jvmmm 1 6 <Dmmtn<Dmmzmm & 

s ^ ii ^ < ff .^.(^ t) CD feSS^t- s 3 *^-e # ^ o 
[0 0 4 6] z<D^oi,zLxm'^nr~mmELm 

^•{CfeoTli, 1 3<^?^fig{C'Jy<5''^7i' X 

[0 0 4 7] tfz. I§7tlfl3*\ -cn-^^X^mStL/zf/J'l 
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^^ytm 13 b, »fe5§3tgp 13 c^mL. 3ne>#f§ 

1 2 - i:^«mM 1 5 - (V h 'J >y ^ 7.mM) OSgSrtc 
[0 0 4 8} TfcSS, fffiailigMT'ti, ®:^^&^R, G, 

B (D#®7^fe^ S |pI^{C:S^#fI^M * (Cfi£^ L T =fo <fc 
U, ^^^^T'^^fe^G$:il^F®r^UT^^^5:Mffil[ 

[0 04 9] ^t^, ^yt'&mtLxm. m. 9<d^%^ 

® 1 3 & K^y h1^lCJ^f«bfc*\ #|g^Sl5 1 3 a, 13 
b, 1 3 c $:X h^-Y'::'"^fCJ^fiaL7^:y, ^>SV^^iM^ 
Ml 3±fi:S:^m®X h^-f y^l^^C?efi^UT%J;v^, 

[0 0 5 0] $?j{c, BUBai^ils^^J-ettdx-;b$wJ^® 1 6 

Tb^S^-^M^il'fc-S J: o LT^^N-;b«Kl«*{cmit 

^^xitm'f-mmm^w^^mmmtL. l^^-ot^ 
(DMii^ybMii-t^^ii^X'^. ^^izn^mmmtii-^ 
-jvm^ t<Dr^izmimmM^m»x z-o^m^w^-k 

[0 0 5 1] 

rau, ^k\'^xm^%^m^mm\^xm^n^'^w^m 

tCl^L, mm^%\Zl&iL\^XMfSL-^^Z^\Z^^)^<7)M 

miPc^^%^m(r>^mzm^^t:t\^ 3 i: * < sir-i-s 
[0 0 5 2] tnM2^xt^2iiLmffi\'^mi%m^(Dm 
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1 10. - - 

[0 0 5 3] ft*i^4ia«®a^f§J%^^t±, ft^-iid-v 

it>t\.xr^^^%mt.-^tit^'h(Dx:^^ti^ib. m^%m(D 

m^iz^Lx u y y ^ 7 f ^ 'J - >EPffiij^(Z)/t^ 

[00 54] If 5 sm(D-mn^%m^it. n^m 

3*32 L -etv^ixSaf a-7 hVy^ 

7.W,m(DmmiZ J: y ^IK^tC J: S^? tS^T- 

[0 0 5 5] if 6 ia«®m^ig7^!^^tt, n^m t 
[0 0 5 6] m^m 7 sa«cD«^i§7t«? ii, ^i^^m 

gi/U=i>m«, I TOmfeJ:{CCVD&^lC. 

30 ^■Dxmm^tit^^^v iyvziym^mmmmz^ 

ft 5:l|3^f 5 3 *^T' ^ -5. 
[ig®(Dffi#;5:SiB^] 

S:3^-rilgI5»T®BI= 
[0 2] ® UC^D^^^E L*^-(D^®EIo 

[03] ^^mo^mm. 

40 [04] dr-5.iJ7'(Z)a::^;i/dti-^V'^^'*^A$:^-rilI= 
[0 5] 01 {C^L^i^tiE L^^(Z)|g5^*ffi5:Si0^-r 
S;^«?3(Z)0T'feU> (a) «Mg|5¥®0> (b) itm^ 

[0 6] 0 5{C^Lfei';k(7)X@&Ui^-t'Sfe*CO0'Cfe 

'J, (a) iigigi55p®0. (b) itmmmmm. 
[07] m6iz^Lt^7X(7)j:m^Mm-t^r~isb(Dmx^ 

(a) {iiia55pffi0, (b) {iSg[5(niIESi®0o 

[0 8] mnz^-\^tLXk(njnB.^Wim-t^t=.)^(nmxih 

*J. (a) liggg|5ipffi0. (b) H®gi5{|li|f6fT®0o 
50 [09] 0 8{C7KLfcr:JscC7)X@5:r.JinM-t-ot4^COEI'(:3b 
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(a) ttHSP^Sa (b) tiMffill^ffiEIo 

Mo 

10 mmELM^ im^^^m^) 

1 1 ^mm^ 

1 2 

1 3 
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1 3 a ,75?fel§^SP 

1 3 b m^^%3 

1 3 c 
1 4 

1 5 ±mmm (nmm) 

1 6 

1 7 fS5^|g^>^ 

R, G, B nyt^m 
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